Evidence exists for deficits in error monitoring in autism. These deficits may be particularly important because they may contribute to excessive perseveration and repetitive behavior in autism. We examined the neural correlates of error monitoring using functional magnetic resonance imaging (fMRI) in 8-12-year-old children with high functioning autism (HFA, n = 11) and typically developing children (TD, n = 15) during performance of a Go/NoGo task by comparing the neural correlates of commission errors versus correct response inhibition trials. Compared to TD children, children with HFA showed increased BOLD fMRI signal in the anterior medial prefrontal cortex (amPFC) and the left superior temporal gyrus (STempG) during commission error (versus correct inhibition) trials. A follow-up regionof-interest analysis also showed increased BOLD signal in the right insula in HFA compared to TD controls. Our findings of increased amPFC and STempG activity in HFA, together with the increased activity in the insula, suggest a greater attention towards the internally driven emotional state associated with making an error in children with HFA. Since error monitoring occurs across different cognitive tasks throughout daily life, an increased emotional reaction to errors may have important consequences for early learning processes.
Introduction
Autism is a neurodevelopmental disorder characterized by qualitative impairments in social interaction and communication and by the presence of restricted repetitive and stereotyped patterns of behavior, interests and activities (APA, 1994) . Individuals with autism are often reported to have impairments in executive function, including deficits in response monitoring (e.g., Bogte et al., 2007; Happe et al., 2006; Henderson et al., 2006; Robinson et al., 2009; Russell and Jarrold, 1998; Thakkar et al., 2008; Vlamings et al., 2008 ; but see Russell and Hill, 2001 ), a process that involves the ability to evaluate, monitor, and adjust one's own behavior if it does not match a desired goal. Impairments in adjusting behavioral strategies according to the response outcome may be particularly important in autism because failure to do so may contribute to the perseverative and repetitive behaviors often observed (Thakkar et al., 2008) .
Response monitoring involves evaluating correct and incorrect outcomes. When healthy adults and children are engaged in a fast reaction time task, error monitoring is thought to be reflected behaviorally by longer reaction times (RT) on trials immediately following an error (post-error) (Rabbitt, 1966; Sergeant and van der Meere, 1988) . This post-error slowing is interpreted as a sign of ongoing cognitive control processes and allows for modification of subsequent behaviors and improvement in task performance. Behavioral analyses have revealed that, unlike controls, children (Vlamings et al., 2008) and adults (Bogte et al., 2007) with high functioning autism (HFA) do not show slowing in RT on trials following an error, suggesting deficits in error monitoring.
Event-related potential (ERP) studies in healthy adults of error processing have identified an electrophysiological component, called error-related negativity (ERN), localized in dorsal anterior cingulate cortex (dACC) and considered to represent error detection, correction or both (Kiehl et al., 2000; Garavan et al., 2002; Taylor et al., 2007) . Electrophysiological data in autism examining ERN show contradictory results. In a study involving a probabilistic learning paradigm, Groen et al. (2008) found no ERN differences in children with HFA compared to typically developing (TD) children for correct and incorrect responses. However, using a flanker task, Henderson et al. (2006) found significantly larger ERN amplitudes following error versus correct trials in children with HFA with higher verbal ability (but not lower verbal ability), compared to TD children. Moreover, Vlamings et al. (2008) using an auditory decision task found that unlike TD children, children with autism spectrum disorder (ASD) did not show a significant difference in ERN between correct and incorrect trials. This was due to smaller ERN activity in ASD on incorrect trials, compared to TD children. Taken together the reported behavioral and ERP findings suggest that deficits in error monitoring, are present in autism and may be related to functional abnormalities in the dACC.
The involvement of the dACC in error monitoring is also supported by functional magnetic resonance imaging (fMRI) studies. Using various tasks, including a fast reaction time task such as the Go/No-Go task, fMRI findings indicate a network of regions involved/associated with error monitoring. These regions include the dACC and the adjoining medial frontal cortex, the bilateral insula, the rostral ACC, the lateral prefrontal cortex (PFC), and the inferior parietal cortex (see for a review Taylor et al., 2007) (Hester et al., 2004; Menon et al., 2001) .
FMRI evidence investigating error monitoring in autism, however, is very limited. To our knowledge, there is only one study in the literature that has used fMRI to examine the neural correlates of response monitoring in individuals with autism (Thakkar et al., 2008) . Thakkar et al. (2008) examined response monitoring during the performance of an antisaccade task in adults with ASD. Results showed that responses in ASD were relatively less differentiated to antisaccade errors versus correct antisaccades compared to controls in the right rostral anterior cingulate cortex (rACC). These findings, however, were attributed to increased activation in bilateral rACC in ASD during correct antisaccades compared to controls, rather than to significant group differences in antisaccade errors.
The rACC is considered the 'affective' subdivision of the ACC important for the regulation of emotional responses (Bush et al., 2000) . As suggested by Thakkar et al. (2008) the abnormal rACC activity in autism may suggest a reduced affective discrimination to positive outcomes. However, it is possible that functional abnormalities of the rACC also affect error processes related to the emotional valence of an incorrect response. Moreover, functional and structural abnormalities in both, the dACC and rACC, have been previously reported in autism (Haznedar et al., 2000; Mundy, 2003) .
In the present study, we used fMRI and a simple Go/NoGo task with low cognitive demand to examine the neural correlates of error monitoring in 8-12 year old children with HFA compared with TD children. Based on behavioral and ERP findings, we predicted that children with autism would show differences in neural activation in the dACC during commission error versus correct inhibition trials.
Methods

Participants
Eleven children with high functioning autism (72.73% Caucasian,) and 15 typically developing controls (73.33% Caucasian) were included in the final analyses for this study. All children had full-scale IQ scores greater than 80, as measured by the Wechsler Intelligence Scale for Children (WISC) third or fourth edition (Wechsler, 1991 (Wechsler, , 2003 . The groups were matched on Perceptual Reasoning Index (PRI, WISC-IV) or Performance IQ (PIQ, WISC-III) scores (HFA = 104.6 ± 15.6; TD = 106.3 ± 13.5, reported as mean ± standard deviation) since the task in the present study was performance-based rather than verbal. The groups were matched for gender (three females in each group), age (HFA = 10.4 ± 1.6; TD = 10.5 ± 1.2) and performance on the Go/No-Go task in terms of % commission error (HFA = 35.65 ± 3.61; TD = 29.47 ± 2.83).
Only children with a commission error rate of at least 14% were included in order to ensure sufficient statistical power for fMRI analyses. One child with HFA was excluded from the HFA group because of low commission error rate (2%). Participants in both groups were predominantly right handed with the exception that in the HFA group there was one participant who was left handed and two who had mixed handedness (Edinburgh Handedness Inventory, Oldfield, 1971) . In the TD group, there was one participant with mixed handedness. The two groups were similar in socio-economic status (Hollingshead, 1975 , HFA = 58.56 ± 5.5; TD = 52.13 ± 10.2).
This study was conducted at the Kennedy Krieger Institute in Baltimore, MD. Participants were recruited from community-wide service groups, local schools, area medical institutions, Autism Society of America chapters, and outpatient clinics at KKI. Exclusion criteria for participants in both groups consisted of speech/language disorder, reading disability, seizures, traumatic brain injury, mental retardation, or any other neurological condition. Children with significant visual, hearing, or medical problems that would interfere with their ability to perform the behavioral task were also excluded.
High functioning autism group
Participants were included in the HFA group if they met DSM-IV-R criteria for autism. All subjects met crite-ria for autism on the Autism Diagnostic Interview-Revised (ADI-R, Le Couteur et al., 2003; Lord et al., 1994) and the Autism Diagnostic Observation Schedule -Generic, Module 3 (ADOS-G, Lord et al., 2000) ; in addition, all were judged clinically by a child neurologist (S.H.M.) to have autism. The HFA group included only those with idiopathic autism (e.g., no history of Fragile X, encephalitis, or other known medical conditions associated with autism).
The clinician-administered Diagnostic Interview for Children and Adolescents -IV (DICA-IV, Reich et al., 1997) was used to assess the presence of comorbid psychiatric symptoms in all but one child with HFA. Six children with HFA had comorbidities on the DICA: One child with HFA met criteria for attention-deficit hyperactivity disorder (ADHD), oppositional-defiant disorder (ODD) and obsessive-compulsive disorder (OCD). One child had comorbid ADHD and ODD, one child met criteria for simple phobia, one for OCD, one for ODD, and one for social phobia and OCD. Children were excluded from the HFA group if they met criteria on the DICA for conduct disorder, mood disorder, generalized anxiety disorder, separation anxiety disorder, or post-traumatic stress disorder.
Six children with HFA were taking medications: one was taking Adderall, one was taking Concerta, one was taking Concerta and Buspar, one was taking Adderall and Zoloft, one was taking Dexedrine and Strattera, and one was taking Depakote, Risperdal, and Dexedrine. For children treated with stimulant medication, their parents were asked to withhold the medication on the day prior to and the day of testing. Withholding of medication was confirmed for both children by parent report on the day of testing.
Typically developing group
TD children were selected from larger group of children who participated in neuroimaging studies in our laboratory (see Suskauer et al., 2008a,b) . Children included in the TD group showed no evidence of psychopathology on the DICA-IV. In addition, children in the TD control group were free of ADHD based on the Conners Parent Rating Scale-Revised (CPRS-R, Conners, 1997), Conners Teacher Rating Scale-Revised CTRS-R (Conners, 1997) , and the Attention Deficit Disorder-Hyperactivity Disorder Rating Scale (DuPaul, 1991) . None of the children in the TD control group had a history or current use of any psychoactive medication or an immediate family member (sibling or parent) with autism or another pervasive developmental disorder.
Written consent was provided by a parent/guardian for each subject, and assent was obtained from the participating child. All study procedures were approved by the Johns Hopkins Medicine Institutional Review Board.
Go/No-Go paradigm
All children performed a Go/No-Go task fMRI scanning (see Suskauer et al., 2008a ,b for detailed description). In the Go/No-Go task, either a green or a red spaceship was presented on the screen one at a time; subjects were asked to push a button with their right index finger as quickly as possible each time a green spaceship appeared (Go trials), and to refrain from pushing the button when a red spaceship appeared (No-Go trials) (Fig. 1 ). Stimuli were presented for 300 ms, followed by a fixation cross that was displayed for 1500 ms, which allowed subjects sufficient time to respond until the next stimulus appeared. Go trials (green space ships) were presented in 3-7 consecutive trials, while No-Go trials never appeared more than twice in a row. Thus, No-Go stimuli were jittered, with a varying number of preceding Go stimuli. The task was divided into two 5-min runs, each with 95 Go and 32 No-Go trials. Each run began and ended with a 10 s rest period; four 10-s rest periods also occurred at irregular intervals during each run. Ten practice trials preceded the onset of the task. Stimuli were projected onto a screen at the rear of the scanner and were viewed through a mirror mounted on the head coil at a 45 • angle. Stimulus presentation and recording of behavioral responses were carried out using EPrime (Psychology Software Tools, Pittsburgh, PA, USA).
Commission errors were defined as the failure to inhibit responding to "No-Go" stimuli, omission responses as the failure to respond to "Go" stimuli, and anticipatory responses as responses occurring less than 200 ms after stimulus presentation.
Scanning procedures
Images were acquired on a 1.5 T ACS-NT Powertrack 6000 MRI scanner (Philips Medical Systems) using a body coil transmission and quadrature end-capped headcoil reception. T1-weighted high-resolution images were acquired for each participant and used in the creation of cost function masks. Functional images were acquired every 2.5 s in coronally oriented volumes using single-shot echo-planar imaging (EPI) with the following parameters: 64 × 64 voxel matrix, 3.59 mm × 3.59 mm × 4.5 mm voxels, TE 40 ms, flip angle 90 • . Each volume was composed of 41 4 mm thick interleaved slices with a 0.5 mm interslice gap. For a subset of participants (1 TD, 3 HFA), initial scanning parameters did not permit full coverage of the brain during EPI acquisition; for these subjects, each volume was composed of 34 4.5 mm slices which captured all brain regions except for the posterior occipital lobe and a small region of the posterior cerebellum.
Image processing was carried out using SPM2 (Wellcome Department of Imaging Neuroscience). To reduce the effects of susceptibility artifacts in EPI acquisition, cost function masking was used to optimize normalization to the EPI template (Brett et al., 2001) . Functional volumes were corrected for slice timing, and spatially realigned to the location of the first image in the time series. Head movement was measured using the root mean square of the realignment parameters from each subject as reported by SPM2. No subjects demonstrated greater than 3.5 mm of motion in any direction (less than the size of one voxel). For each subject, a mean image was created and coregistered to the subject's T1 anatomical image to facilitate identification of areas susceptible to signal dropout. Masks were created by hand using MRIcro (http://www.sph.sc.edu/ comd/rorden/mricro.html). Images were normalized to the MNI EPI template using a 12-parameter affine transformation and 16 nonlinear deformations. Smoothing was performed using a Gaussian kernel of 6 mm × 6 mm × 6 mm.
Calculation/data analysis
Behavioral data were examined using independent sample t-tests or repeated measures analysis of variance (RM-ANOVA) with diagnostic status as a between subject factor and task variables as within subject factors. Analyses were conducted using StatView 5.0.1 (SAS Institute, Inc., Cary, NC). All data were reported as mean ± S.E.M., and significance was set at p < 0.05 two-tailed alternatives.
Functional MRI data were analyzed using SPM5 to construct and examine the fit of the voxelwise time course data to a general linear model (GLM). Instead of using the canonical hemodynamic response functional (HRF), an optimized hemodynamic impulse response latency was estimated for each subject, in order to more accurately account for intersubject variation in hemodynamic response latency. The GLM coefficients were estimated for multiple HRF latencies (time to peak 2.5 s post-stimulus to 9.5 s post-stimulus in increments of 250 ms). The optimal HRF latency was estimated as the latency at which the activation amplitude was highest for the "correct Go" trial in the left primary motor cortex (BA 4). For three children (one in the HFA group; two in the TD group), optimal latency could not be estimated and the SPM default (canonical HRF) was used. Optimal latency was not significantly different between groups (TD: 4.85 ± 0.23 s; HFA: 4.47 ± 0.14 s; t(24) = 0.88, p > 0.3).
Using the optimized latency for each subject, eventrelated response amplitudes were estimated using the GLM. Five regressors were modeled: correct No-Go trials (correct inhibition), commission error trials (error), correct response on Go trials, failure to respond on Go trials or omission trials and anticipatory trials. Motion parameters obtained from motion correction were also added as nuisance regressors in the GLM.
In order to examine brain activity during commission error trials compared to correct No-Go trials, a contrast map depicting areas of greater activation on "error versus correct inhibition" was created for each subject. Individual subject contrasts were entered into a second level analysis to estimate the differences in activation between HFA and TD subjects (two-sample t-test). Whole-brain random effects analyses was performed using a spatial extent cluster size threshold to achieve a corrected statistical threshold of p = 0.05, based on the number of voxels included in the ROI and the spatial smoothness of the data. The cluster size threshold was determined using a script provided by Thomas Nichols (CorrClusTh; https://www.jiscmail.ac.uk/cgibin/webadmin?A2=ind05&L=SPM&P=R103693&D=0).
Percent signal change in each functional ROI was calculated using Marsbar from the SPM toolbox (http:// marsbar.sourceforge.net/) by computing mean voxel values within the specified ROI.
Location of voxels significantly associated with contrasts of interest was determined by summarizing local maxima separated by at least 8 mm and converting maxima from MNI to Talaraich coordinate space using a script provided by Matthew Brett (Medical Research Council -Cognition and Brain Sciences Unit; www.mrc-cbu.cam.ac.uk/ Imaging/Common/mnispace.shtml).
Results
Behavioral data
There were no significant differences between groups in performance on the Go/No-Go task in terms of percent omission errors and groups were matched for percent commission errors. RT was examined separately for three Go trial categories: post-error trials (the Go trials after commission error), post-correct inhibition trials (the Go trials after correct response inhibition) and Go trials (the "remaining" Go trials). Participants in both groups showed slower RTs on post-error and post-correct inhibition trials compared to RT for Go trials (RM-ANOVA; main effect of trial category: F(2,48) = 10.02, p < 0.001), but no effect of diagnosis or diagnosis × trial category interaction (Table 1) .
BOLD signal during commission errors minus correct response inhibition
Within-group analyses
For the HFA group, the one-sample t-tests examining BOLD signal during error versus correct inhibition trials showed 8 suprathresholded activation clusters at a corrected p = 0.05 (Table 2) . For the TD group, the one-sample t-tests examining BOLD signal during error versus correct inhibition trials showed no suprathresholded activation clusters at a corrected p = 0.05.
Between-group analyses
The two-sample t-tests examining for group differences in the error versus correct inhibition contrast showed two suprathresholded activation clusters at a corrected p = 0.05. The anterior medial prefrontal cortex (amPFC, BA10/9) and the left superior temporal gyrus (STempG, BA20/21/22; Fig. 2, Table 3 ) showed increased BOLD signal in the HFA group compared to the TD group. No suprathresholded activation clusters where TD controls activated more than children with HFA were found.
To identify if the between-group results reported above were related to changes in BOLD signal during error or correct inhibition trials, we extracted the mean percent signal change of each cluster for error trials and correct inhibition trials separately. In both clusters during error trials, children with HFA showed a relative increase in percent signal change as opposed to TD children, who showed a relative decrease (Fig. 3A) . In contrast, during correct response inhibition trials, children with HFA showed a relative decrease in both, the amPFC and the STempG, clusters, compared to the TD group (Fig. 3B) .
Follow-up region-of-interest (ROI) analyses
In the context of error processing, the findings of increased activity in the amPFC and the STempG in children with HFA compared to controls may suggest an exaggerated processing of negative information and the possibility of an abnormal processing of one's own emotional state (Frith and Frith, 2003; Gusnard et al., 2001; Ochsner et al., 2004) .
The insula is considered to be part of the neural system mediating internal somatic states, and is believed to be necessary but may not be sufficient for feelings of emotion to occur (Bechara and Damasio, 2005) . Activation of the insula, associated with a negative somatic state during a commission error on a No-Go trial (compared to correctly inhibiting a response on a No-Go trial), is commonly Table 3 Between-group contrast associated with error versus correct inhibition trials (HFA > TD).
Extent (voxels)
t ( reported during error processing using the Go/No-Go task (Hester et al., 2004; Menon et al., 2001 ). To understand whether there were any between-group differences related to somatic markers of emotional state and cognitive integration in the brain associated with committing incorrect responses on No-Go trials, we conducted a ROI analysis of the bilateral insula. The left and right insula were anatomically defined and were selected from the WFU Pickatlas from the SPM Toolbox. The same insula ROIs were applied to all subjects. Examination of the commission error versus correct inhibition contrast revealed a significant effect of diagnosis within the right insula, with children with HFA showing increased activation compared with controls at a corrected p = 0.05 (cluster size: 165 voxels, uncorrected p < 0.005, t = 3.92, x = 38, y = −24, z = 18; x = 36, y = −14, z = 12, MNI coordinates). This result was mainly driven by between-group differences during error trials, where the HFA group showed a relative increase in percent signal change while the TD group showed a relative decrease (Fig. 4) . In contrast, during correct response inhibition children with HFA showed a relative decrease in BOLD signal compared to TD children.
Discussion
The aim of the present study was to increase our understanding about the neural correlates of error monitoring in a sample of 8-12-year-old children with HFA during the performance of a simple Go/No-Go task. Participants in the HFA group and the TD group did not exhibit behavioral differences in terms of post-error RT (and were matched on commission error rate), indicating that post-error behavioral adjustment was not impaired in autism. However, fMRI analysis of commission error versus correct inhibition trials showed a different pattern of neural activation in the amPFC and the left STempG between the two groups. Specifically, during error trials, children with HFA displayed a relative increase in BOLD signal in the amPFC and STempG, while TD children showed a relative decrease in both clusters.
The PFC region differentially activated in the autism group versus the TD group included the anterior medial PFC/fronto-polar cortex. Structural and functional abnormalities of the amPFC have been widely reported in autism (Castelli et al., 2002; Gilbert et al., 2008; Schmitz et al., 2006) and, more recently, it has been suggested that an abnormal functional specialization of the amPFC may occur in autism (Gilbert et al., 2009 ). This medial region has been implicated in controlling attention to emotional information (Gilbert et al., 2006) , consistent with previous studies demonstrating interconnections between this region and subcortical structures involved in emotional processing (Ongür et al., 2003; Ongür and Price, 2000; Porrino et al., 1981) . fMRI studies in neurotypical adults have implicated the amPFC in the processing of mentalizing (Gilbert et al., 2006) and affective conflict (Ochsner et al., 2009 ). Specifically it has been suggested that it may be important "in attending to one's own emotional states" (Frith and Frith, 2003; Gusnard et al., 2001; Ochsner et al., 2004) .
Similarly, in healthy control subjects, activity in the left temporal area during the Go/No-Go task has been linked to awareness and emotional reaction to errors (Hester et al., 2005) . Moreover, increased BOLD signal in the amPFC and the superior temporal cortex (BA21/22) has been consistently reported when subjects are involved in self-reflective thought, and these regions are considered to play an important role in tasks that involve mentalizing, the ability to understand the intentions and beliefs of others (or theory of mind) (Amodio and Frith, 2006; Hooker et al., 2008; Spreng et al., 2009) . Functional abnormalities in the amPFC in particular have been proposed to be related to the pattern of "missing the forest for the trees or weak central coherence evident in persons with autism" (Solomon et al., 2009 ).
In the context of error processing in autism, the increased activation in the amPFC and the STempG during error trials may indicate an abnormal/exaggerated processing of negative information relevant to one's own emotional state. It is difficult to substantiate this interpretation given that the behavioral data do not reveal increased post-error slowing in the children with ASD. We would not, however, necessarily expect an exaggerated emotional processing of emotional state to result in posterror slowing. Previous studies involving both children (Vlamings et al., 2008) and adults (Bogte et al., 2007) , with autism have shown decreased post-error slowing compared to control subjects. The lack of behavioral differences in our study taken together with findings of increased activity in amPFC and the STempG, brain regions involved in self-reflective thought could alternatively be interpreted to suggest that children with HFA were less emotionally burdened by errors compared to controls.
The abnormal processing of emotionally negative information in children with HFA, however, is supported by our ROI follow-up analysis demonstrating increased BOLD signal in the insula in children with HFA compared to TD controls. The insula is considered to play an important role in decision-making processes by integrating information about internal emotional/arousal states and the risk or uncertainty associated with current decisions (Paulus and Stein, 2006) . Activation of the insula has been widely reported during error processing and, it has usually been associated with a negative emotional state (Hester et al., 2004; Menon et al., 2001) , supporting the hypothesis of an exaggerated, rather than reduced, error processing in children with HFA. Simultaneous use of methods for measuring emotional state, such as use of galvanic skin response (GSR), would help with interpretation of these findings.
It should be noticed that we employed emotionally "neutral" stimuli consisting of red and green spaceship rather than emotional and/or social stimuli, such as angry/happy faces. Moreover, each subject was instructed to ignore errors and keep performing the task, which may explain the lower activity in TD children; perhaps because TD children are less emotionally burdened by errors or negative events.
Overall our findings of increased amPFC, STempG and insula activity in children with HFA compared to TD controls suggest a greater attention towards self-generated information, e.g., the internally driven emotional state associated with making an error. Increased reliance on self-or internally generated information in autism may affect learning across different task conditions. Recently, it has been reported that compared to TD controls, children with HFA relied more on proprioceptive, rather than visuospatial, information during a motor learning task (Haswell et al., 2009) . However, several studies have shown that children with autism have anomalous and impaired patterns of learning (Mostofsky et al., 2000; Gidley Larson and Mostofsky, 2008) . Error monitoring occurs across different cognitive tasks and throughout our every day life, therefore, understanding differences in error monitoring in autism may have implications for developing interventions to help improve self-monitoring skills related to executive function and social-emotional abilities in autism (see also Henderson et al., 2006) .
Although our results were mainly driven by betweengroup differences during error trials, we found that children with HFA also showed a relative decrease in BOLD signal in the amPFC and STempG during correct response inhibition. In a previous fMRI study in adults with autism, higher ACC activity has been reported during correct response monitoring compared to controls (Thakkar et al., 2008) . The present study did not reveal differences in ACC signal change in children with HFA. A limitation of our study was the small sample size included in the analysis. Therefore, it is possible that differences in ACC activity were present in children with HFA compared to controls but we were unable to detect them. Further studies are warranted, since repetitive behaviors associated with autism might reflect a wider dysfunction within executive circuitries.
Concluding remarks
Replication studies are needed as differences between studies could be attributed to tasks differences, sample population (adults versus children), and/or the limited number of children participating in our study. Future fMRI research is needed on error monitoring in children with autism as well as in TD children in order to add to the small literature and to provide replication across studies. This research has implications for improving our understanding about error monitoring deficits in autism and elucidating the neural mechanisms that give rise to/contribute to these impairments in autism.
